CCN1 enables Fas ligand-induced apoptosis in cardiomyoblast H9c2 cells by disrupting caspase inhibitor XIAP.
Cell proliferation from pre-existing cardiomyocytes is a major source of cells for normal mammalian myocardial renewal or for regeneration after myocardial injury. These proliferative cardiomyocytes may act differently from the postmitotic cardiomyocytes in a stressed heart. Extracellular matrix molecule CCN1 is produced to promote Fas ligand (FasL)-induced cardiomyocyte apoptosis in mice with stress-induced cardiac injury. We aimed to investigate the effect of CCN1 on the proliferative cardiomyocytes. We used rat embryonic cardiomyoblast H9c2 cells to study the cardiotoxicity of CCN1. We found that FasL dose-dependently increased the X-linked inhibitor of apoptosis protein (XIAP) levels to prevent the progression of apoptosis in H9c2 cells. CCN1, though it did not induce apoptosis by itself, sensitized H9c2 cells to FasL-induced apoptosis. CCN1 functions by engaging its cell-surface receptor integrin α6β1 and elevating reactive oxygen species levels, which leads to mitogen-activated protein kinase p38 activation, cytosolic Bax translocation to mitochondria, and the release of mitochondrial Smac and HtrA2 to cytosol. These elevated cytosolic Smac and HtrA2 dismantle the inhibition of XIAP, thereby facilitating the activation of caspase-3 and the apoptosis-induced by FasL. In summary, we demonstrated a novel mechanism underlying the resistance of cardiomyoblasts to FasL-induced apoptosis, and the pro-apoptotic function of CCN1 by disrupting this resistance.